4 




CT ATMS 



We claim: 



1 . A method for managing a usei interface in a multithreaded computing 
environment, the user interface comprising a plurality of user interface elements wherein 
a first user interface element in the plurality of user interface elements corresponds to a 
first application, wherein furthermore the first application having a first thread having 
control over the first user interface element, method comprising the steps of: 
signaling a hung state for the first application; (if there is a delay greater than a 
predetermined threshold in handling events queued in an event queue for handling by the 
first application); 

creating a ghost user interface element, with a ghost thread, responsively to a hung signal 
indicating the first application is |n the hung state wherein the ghost user interface 
element replaces the first user interface element in the user interface; 
placing a high priority special event in the event queue for handling by the first 
application wherein handling of the special event generates a activity-detect message; and 
detecting the wakeup message and responsively to the activity-detect message replacing 
the ghost user interface element) by the first user interface element. 

2. The method of claim 1 Wherein the step of signaling includes signaling a hung 
state if the first application does not handle an event in an event queue for at least a 
predetermined duration. 



3. The method of claim | wherein the step of detecting the activity-detect message 
further comprises releasing, rjbsponsively to the activity-detect message, resources used by 
the ghost user interface element. 



4. The method of claim 
element includes creating thje 
element. 



1 wherein the step of creating the ghost user interface 
ghost thread, which, in turn, creates the ghost user interface 
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5. The method of claim 4 wherein tihe step of creating the ghost thread includes 
determining if a ghost thread exists and [creating a ghost thread if the ghost thread does 
not exist. I 

5 6. The method of claim 1 whereim the step of creating the ghost user interface 

element includes creating the ghost user interface element in the area occupied by the first 
user interface element. 

7. The method of claim 6, the 
1 0 events corresponding to the area cc 
includes at least some of the area d 
thread. I 



lethod further having the step of directing input 
/ered by the ghost user interface element, which 
)vered by the first user interface element, to the ghost 
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8. The method of claim 7, the method further having the step of having the ghost 
thread handle at least one event cjorresponding to the area covered by the ghost user 
interface. 
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9. The method of claim 7 hkving the step of having the ghost thread cache at least 
one event corresponding to the area covered by the ghost user interface to the ghost thread 
for handling by the first applicai ion. 



10. The method of claim 7, 
thread handle at least one event 
covered by the ghost user interface 



thread handle at least one event 



he method further having the step of having the ghost 
corresponding to a minimization operation in the area 
element. 



1 1 . The method of claim 7, Ihe method further having the step of having the ghost 



corresponding to a resizing operation in the area covered 



by the ghost user interface element. 
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12. The method of claim 7, the 
thread handle at least one event corre; 
the ghost user interface element. 



method further having the step of having the ghost 
spohding to a close operation in the area covered by 



13. The method of claim 7, the method further having the step of having the ghost 
thread handle at least one event corresponding to a move operation in the area covered by 
the ghost user interface element. 



14. The method of claim 7, the method further having the step of having the ghost 
thread cache at least one event corresponding to a keyboard input corresponding to the 
ghost user interface element. 

1 5 . The method of claim 7, the njethod further having the step of having the ghost 
thread handle at least one event corresponding to a keyboard input corresponding to the 
ghost user interface element. 



16. A method for replacing a first user interface element created by a first application 
by a first substitute user interface dement created by a scheduled code path in a 
multithreaded computing environment, the method comprising the steps of: 
detecting a first flip-window signafl while the first user interface element is being 
displayed; 

creating, responsively to the first lip-window signal, the first substitute user interface 
element in the context of the scheduled code path; 

superimposing the first substitute user interface element over a first-user-interface- 
element-occupied real estate; anc 

caching input corresponding to tl ie first substitute user interface element wherein the 
cached input is subsequently handled by the first application. 

17. The method of claim 16 \Vherein the step of creating includes creating the 
scheduled code path if the scheduled code path does not exist. 
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1 8 . The method of claim 1 6, the method further having the step of replacing a second 
user interface element created by a sea md application by a second substitute user 
interface element created by the scheduled code path responsively to a second flip- 

5 window signal. 

19. The method of claim 16, the method further having the step of painting over the 
first user interface element responsibly to the first flip-window signal. 



10 20. The method of claim 1 6 wheJ-ein the step of forwarding includes input comprising 
a plurality of events and/or a plurality of messages. 
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2 1 . The method of claim 17, thfe method further having the step of caching input 



corresponding to the application f( 
1 5 flop-window signal. 



22. The method of claim 1 8 
discarding at least some of the cac 

20 23 . The method of claim 1 9 v 
input to the scheduled code path. 



r forwarding to the application in response to a first 



tljie method further having the steps of selecting and 
led input. 

herein the step of forwarding includes forwarding the 



24. The method of claim 20, the method further having the step of handling at least 
some of the input by the schedul ;d code path. 



25 . The method of claim 24 
path handling at least one event 



26. The method of claim 16, 
3 0 message/event in a queue for the 



the method further having the step of the scheduled code 
in the input by terminating the first application. 



the method further having the step of placing a special 
first application to generate a flop-window signal. 
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27. The method of claim 1 6 wherein tl le scheduled code path is a thread. 

28. A method of using a designated sc leduled code path for providing substitute user 
interfaces for replacing user interfaces corresponding to a plurality of scheduled code 
paths, the conprising the steps of: 

generating a first flip-window signal corrjbsponding to a first scheduled code path; 
generating a second flip-window signal dorresponding to a second secheduled code path; 
replacing, responsively to the first flip-Window signal, a first window controlled by the 
first scheduled path with a first substitutfe window controlled by the designated scheduled 
code path; and 

replacing, responsively to the second flfp-window signal, a second window controlled by 
the second scheduled path with a second substitute window controlled by the designated 
scheduled code path. 

29. The method of claim 28, the msthod further having the steps of generating a first 
flop-window signal; and replacing, responsively to the first flop-window signal, a first 
substitute window controlled by the designated scheduled code path with the first window 
controlled by the first scheduled path 



30. A multithreaded computing s 
user interface, wherein if the first apt > 



astern for executing a first application having a first 
ication is non-responsive to user input, the first user 
interface is replaced by a first ghost user interface, the system comprising: 
a non-responsive-application detecting code for detecting a non-responsive application; 
a ghost thread for creating the first g lost user interface to replace the first user interface 
responsively to detection of a non-responsive application; 

a high priority special entry in a quei le for the first application for detecting if the first 
application is responsive; and 

a plurality of computer executable ir structions for destroying the first ghost user interface 
responsively to handling of the high priority special entry by the first application. 
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3 1 . The system of claim 30 further havi ng a cache of events and messages for 
handling by the first application wherein ths events and messages are directed at the ghost 
thread. 



32. The system of claim 30 further hav 
second user interface and a second ghost 



u.er 



33. The system of claim 30 further 
detecting when a non-responsive applicat 



34. The system of claim 33 further ha 



ng a second non-responsive application with a 
interface created by the ghost thread. 



having a responsive-application detecting code for 
i0n becomes responsive. 



dng a responsive-application user interface 



restoring code for replacing the first ghost user interface with the first user interface 
responsively to detecting that the first application has become responsive. 

35. A computer readable media havfng computer executable instructions for carrying 
out the steps of a method for managing a user interface in a multithreaded computing 
environment, the user interface comprising a plurality of user interface elements wherein 
a first user interface element in the plurality of user interface elements corresponds to a 



first application, wherein furthermore 



he first application having a first thread having 



control over the first user interface eletient, method comprising the steps of: 
signaling a hung state for the first app ication; (if there is a delay greater than a 
predetermined threshold in handling events queued in an event queue for handling by the 
first application); 

, with a ghost thread, responsively to a hung signal 
hung state wherein the ghost user interface 
element replaces the first user interfacfe element in the user interface; 
placing a high priority special event inlthe event queue for handling by the first 
application wherein handling of the special event generates a activity-detect message; and 



creating a ghost user interface elemen 
indicating the first application is in th( 
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detecting the wakeup message and nfesponsively to the activity-detect message replacing 
the ghost user interface element by/the first user interface element. 
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